Introduction
Inappropriate medication use (IMU) is common in older people with polypharmacy [1, 2]. Owing to the increased risk of adverse drug reactions (ADRs), hospitalization and mortality [3] [4] [5] , much research has focused on methods to reduce the prevalence of IMU [6] [7] [8] . While interventions targeted at reducing IMU, such as education and medication reviews, have shown some effectiveness, data on clinical outcomes (i.e. hospitalization and mortality) are lacking, and there are concerns about their long-term sustainability [8, 9] . A missing element of these interventions is an evidence-based process for withdrawal of the identified inappropriate medication, i.e. a deprescribing process.
The need for a focus on the process required to stop inappropriate medications safely and effectively is highlighted not only by the prevalence of IMU, but also by quantitative and qualitative evidence indicating that the processes and resources currently in use are insufficient [10] .
Cessation of a medication is the most common recommendation following a formal medication review, yet it is the least likely to be enacted [11, 12] . General practitioners (GPs) report finding it difficult to conduct deprescribing in regular practice, mostly due to time restraints, and feel that there should be systematic processes to follow [13, 14] . Despite the attention paid to the development of guidelines on how to initiate medications, there are very few examples that detail how to cease medications from either a medical or a holistic patient point of view [15] [16] [17] . Even when inappropriate medications are ceased, insufficient processes result in as many as 27% being restarted in the following 6 months [18] [19] [20] , and a small but not insignificant proportion of restarted medications result in an ADR [21] .
In 2003, Woodward proposed the following five principles of deprescribing: review all current medications; identify medications to be targeted for cessation; plan a deprescribing regimen; plan in partnership with patients and carers; and frequent review and support [22] . While interest in the area of deprescribing is increasing [with 10 of the 18 articles yielded on PubMed using the search term 'deprescribing' published in the past year (February 2013-2014)], the evidence underpinning the currently proposed deprescribing processes is sparse, lacking altogether or based on expert opinion. For this reason, we conducted a critical review of deprescribing processes and the evidence surrounding optimization of medication use in older people to develop an evidence-based, patientcentred deprescribing process that can be applied to individual patients in a one-to-one manner.
Development of the patientcentred deprescribing process

Why patient-centred?
In a group of primarily older people, >90% report being hypothetically willing to trial deprescribing; however, there are some major barriers to accepting medication cessation, including fear of consequences and disagreeing that the medication should be ceased [23, 24] . Patientcentred care has been shown to improve patient satisfaction, adherence, quality of life and overall health outcomes [25] [26] [27] . Qualitative research has revealed that medical practitioners recognize the need for shared decision making (a fundamental aspect of patient-centred care [28]) when considering medication cessation [17, 29] , and the majority of patients want to be involved in the decisionmaking process, even if they prefer to leave the final decision up to their primary care practitioner (GP) [25, 30] .
The patient is an irreplaceable source of information, not only regarding their medical history, but also for establishing care goals. Most importantly, a review of approaches to cessation of IMU found that patientmediated interventions (e.g. patient-directed educational interventions) were among the most effective [31] .
In light of the above evidence, deprescribing should involve patient engagement throughout. Elements of patient-centred care include shared decision making, viewing the person as a whole and fostering a positive doctor-patient relationship [32] [33] [34] . The judge of whether a process is truly patient-centred must be the patient themselves, because this has been shown to be the best predictor of health outcomes and efficiency of healthcare [35] . Ultimately, true patient-centred care cannot be a onemodel-fits-all approach.
Involvement and engagement of the GP is also required for successful deprescribing [31] . The GP has detailed knowledge of the patient's past medical history (including diagnoses and investigations) and their current condition. Difficulties in accessing this information have been identified as a barrier to the implementation of non-GP medication review services [11] . The quality of the doctor-patient relationship, specifically the trust that the patient has in his/her GP, has been established as an influence on patient willingness to cease medications [23]. Ferguson [36] described it best: 'the withdrawal program should be actively managed by the doctor, but remain the property of the patient'.
Literature review
Articles were included for review if they proposed either potential elements or steps of the process of medication withdrawal. The term 'deprescribing' was not considered essential; however, the included articles had to discuss how to conduct cessation of medications rather than only how to identify inappropriate ones. The literature review was conducted in June 2013. The initial search strategy, using the search term 'deprescribing process', did not yield any results in PubMed. Use of broader terms, including 'medication withdrawal/discontinuation' and 'process/ algorithm/method' yielded >30 000 results. Review of a random sample of these results showed that they were almost universally irrelevant and, as such, this was considered an inappropriate search strategy. Therefore, a 'snowballing' approach was used by hand-searching reference lists of key articles identified, which in turn were reviewed and reference lists of these searched. A citation search was also conducted for those articles which fulfilled the eligibility criteria. Initial key articles included the following: (i) all articles using the term 'deprescribing' (yielded by PubMed, Medline and Google Scholar); (ii) all articles citing Woodward's 2003 article [22] ; and (iii) recent systematic reviews in the area of medication optimization in older people with polypharmacy. To determine the evidence base underpinning the recommendations, references provided in the included articles and additional literature on IMU were reviewed. reviewed to clarify each of the five steps. The resultant deprescribing process was then compared with deprescribing intervention studies that had been identified through the previously described search strategy. Intervention studies were considered to employ a deprescribing process if they used a systematic method for identifying the medication suitable for withdrawal, if there was some form of patient consent for withdrawal and if tapering and/or monitoring were conducted. Only studies conducted in community patients were considered.
Review of proposed deprescribing processes
Ten articles were identified; five reported a deprescribing process [15, 22, [37] [38] [39] , while the other five reported potential/critical elements required for deprescribing (i.e. the process was not the main focus of the article) [10, 40-43]; (Supporting Information Table S1 ). Of the five which reported a process, very little detail was provided on how this process was developed. Bain [15] reported expanding the previously developed and used 'medication use process', and Scott et al. reported that their framework was developed via relevant literature [39] and was validated as a tool to enable medical practitioners to identify more medications for cessation when applied to a hypothetical case [44] . There was no information provided in these or the other three studies reporting deprescribing processes as to how the relevant literature was identified or synthesized. This is, however, not surprising given the limitation of using the term 'deprescribing' and the difficulties in identifying the relevant articles yielded when using more general terms (i.e. withdrawal/cessation) as discussed above (see 'Literature review'). Limited references were provided for the specific steps/elements considered to be essential in the identified studies (discussed further with regard to each of the steps below); however, two articles highlighted the limited evidence available to guide recommendations [10, 37].
Critical review and amalgamation of the recommendations in the identified articles resulted in a five-step deprescribing process, depicted as a cycle in Figure 1 . Of the 10 articles reviewed, only four included all five steps of the patient-centred deprescribing process (Supporting Information Table S1), highlighting the diverse opinions and lack of research available to guide deprescribing.
The patient-centred deprescribing process
The deprescribing process should ideally start when the medication is first prescribed, with the patient being informed of the likely duration of treatment and the need for ongoing review of appropriateness [24, 45] . This could be considered step 0; however, as it may not be possible to know what the duration of treatment will be at initiation or it may not be remembered by the patient, it is relevant to consider the deprescribing process as a standalone event, to be initiated at any time in the patient's care.
Step 1: complete a comprehensive medication history Obtaining a comprehensive medication history is the first step of the patient-centred deprescribing process and is fundamental for any medication-optimizing activity [29, 46] . Six of the included articles report this as an element of the deprescribing process, with only two of these citing relevant research as to why this is required [22, 39] .
Undertaking a comprehensive medication history involves gaining a complete list of all the medications that the patient takes regularly, 'as required' and intermittently, including all prescription and nonprescription medications. Each listed medication should include the dose, frequency, formulation, route of administration, duration of use and patient-reported indication; any previous medication allergies, intolerances and ADRs should be documented [47, 48] .
General practitioner and hospital admission medication lists are often inaccurate, with up to 96% having at least one discrepancy compared with what the patient is actually taking [49, 50] , and 24-59% of these errors have the potential for harm [50] . A pharmacist-completed comprehensive medication history on admission to hospital has been associated with reduced medication costs, length of stay, medication errors, ADRs and mortality [51, 52] .
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Figure 1
The five-step patient-centred deprescribing process
As previously discussed, the patient is central to the deprescribing process and should therefore be engaged throughout. Patients should be aware of the reason(s) for considering a reduction in the overall number of medications, and their willingness to engage in the process should be ascertained. When discussing that the medication review is being undertaken with the aim to determine whether all their medications are still appropriate, patients are able to highlight what medications they value, which ones they feel they may no longer need and if any are causing an ADR [24].
Step 2: identify potentially inappropriate medications Different approaches to identification of potentially inappropriate medications were recommended in nine of the reviewed articles (Supporting Information Table S1 ). Ample evidence was provided, discussing why and how to identify medications for cessation. Most commonly discussed were identification of high-risk medications, including benzodiazepines and anticholinergics as well as medications without an indication. The foundation of all recommendations regarding identification of potentially inappropriate medications was whether the medication was providing more potential harm than benefit. Quantifying these risks and benefits in the individual, however, is not always straightforward, and many factors require consideration [53, 54] . Of the 10 steps in the quality use of medicines framework described by Scott et al. [39] , eight focus on how to identify medications for deprescribing. This illustrates not only the importance of this step, but also its complicated nature.
Evidence supporting the benefits and risks of medications are usually established via randomized controlled trials in relatively young patients with a single morbidity. These results cannot be applied reliably to older people and those with multiple morbidities [55, 56] . Additionally, medication appropriateness surpasses the pharmacological benefits and risks, to include patient and cost considerations [55] . Some of the factors that should be considered when determining medication appropriateness in older people are necessity, benefit, contributing to or causing an ADR, future risk of ADRs, potential drugdrug or drug-disease interactions, adherence, patient preferences, care goals and life expectancy [9, 53, 57, 58] . Application and consideration of these principles will enable the identification of medications that were once appropriate, but with time (i.e. the ageing process, addition of new medications and new medical conditions) the risks may have increased and/or the benefits may have decreased, resulting in it now being inappropriate to continue. In addition to these factors, it may be helpful to review why the medication was originally prescribed and its therapeutic intent (i.e. primary or secondary prevention, or symptom relief), and whether there was a planned duration of use at initiation [58, 59] .
Many tools have been developed to identify potentially inappropriate medications in older people, some of which may be useful in the deprescribing process. Implicit tools for identification of potentially inappropriate medications (e.g. Medication Appropriateness Index) may be used to standardize the process, while explicit tools (e.g. Beers Criteria) or medication class targeting may be useful to identify patients most likely to benefit from deprescribing [1, 22, 42, 55, 59, 60] . Regardless of the method used, identification of potentially inappropriate medications suitable for withdrawal will require clinical knowledge and judgement, patient input and time.
Step 3: determine whether medication can be ceased and prioritization When identifying a medication as 'potentially inappropriate', it must be remembered that this does not mean that it is possible to withdraw it at the time it is identified, if at all. In the absence of strong clinical evidence on the risks and benefits of medications, which is often the case in older people, it may be almost impossible to identify undoubtedly inappropriate medications [55, 61, 62] . It is more likely that 'potentially' or 'probably' inappropriate medications will be identified, and it is through the later steps of the deprescribing process (particularly monitoring and follow-up) that the benefit (and perhaps to a lesser extent the risks) and therefore appropriateness of the medication in the individual can be established. Determining the ability to trial withdrawal will involve patient consent, appropriate timing of withdrawal and consideration of whether or not withdrawal has been attempted previously.
While patient willingness to cease a medication is hypothetically high [23], genuine willingness may be much lower [63, 64] . Patient preferences and care goals are taken into account when determining appropriateness from a medical point of view, but this does not mean that the patient will agree with cessation. Approaches to optimizing patient willingness to deprescribe include the following: (i) introducing deprescribing in a way that does not evoke fear or stress, and does not impair the relationship that the patient has with the prescriber; (ii) making it clear that the recommendations are being made to achieve therapeutic goals and not because the patient is 'not worth treating'; (iii) discussion of the lack of benefits/necessity of the medication and the potential risks associated with its use (e.g. ADRs and cost); and (iv) discussion of the steps that will be taken to minimize the risks of deprescribing, and confirmation that deprescribing is a 'trial' [24] . It is important that the discussion is tailored to the individual, because patients have reported that when deciding on treatment options they want to know what is most appropriate for them personally, rather than what is appropriate for patients with their medical condition in general [65] . The deprescribing Patient-centred deprescribing process process may be enhanced by considering it a positive intervention, with an emphasis on the potential benefits to the patient.
The patient's choice needs to be respected. A person may choose to continue a medication if they have a firm belief in its benefit despite there being little evidence to support this, or may even cease a medication which they feel is responsible for an ADR (even if there is no objective evidence to support this). Balancing this patient choice against the pharmacological evidence will be a challenge for prescribers, and research into and acknowledgement of the 'why' behind patient decisions may help enable this process further. The need to consider patient preferences was discussed by all included articles; however, only one provided a reference of why this is important for medication cessation [10, 31].
In some circumstances, despite a medication being identified as potentially inappropriate, it may not be suitable to cease immediately [41, 66] . Patients should be medically stable so that any withdrawal reactions or return of symptoms can be attributed to the medication being withdrawn in order that appropriate measures can be taken. It is also best to trial cessation at a time that, if the condition was to return, it would not have a significant impact on the person's quality of life [17, 67] . If the medication is going to be replaced by nonpharmacological management (e.g. physiotherapy or psychology), medication cessation may need to be postponed until these services have been organized and initiated.
Furthermore, it should be determined whether cessation has been trialled previously and failed. If there was an identifiable reason for the failure (e.g. the medication was not tapered), it may be possible to trial deprescribing again. Additionally, for some medications where dependency (physical or psychological) is an issue (e.g. benzodiazepines) previous failure to deprescribe will not exclude future attempts [36, 68] . In other patients, a return of symptoms will confirm the necessity of the medication [e.g. return of reflux symptoms upon tapered withdrawal of a proton pump inhibitor (PPI) [69] ].
If more than one potentially inappropriate medication is identified for deprescribing, it is best that they are withdrawn sequentially [15, 22, 37, 70, 71] . This will allow for identification of the responsible medication if a withdrawal reaction or return of condition occurs (so that the necessary corrective action can be taken) and to maximize patient comprehension and ability to follow the tapering regimen. Deciding which medication to cease first will not always be clear. Patient and GP priorities may differ; the patient may elect to cease the most expensive medication first, while the medical practitioner may prioritize cessation of a medication that is involved in a drug-drug interaction [22] . It would be sensible to discuss these different priorities so that mutually agreed goals can be developed.
Step 4: plan and initiate medication withdrawal
Once it has been decided that a medication discontinuation can be attempted, it needs to be determined how to proceed with this. Specifically, does the medication need to be tapered and, if so, how should it be tapered? There are three main reasons why a medication should be tapered prior to cessation: to prevent adverse drug withdrawal reactions; to detect return of condition early; and to increase patient comfort.
When ceasing a medication used for a symptomatic disease, there may also need to be a symptom action plan that the patient can self-initiate if they experience a return of symptoms. Having a plan for withdrawal will be critical for patient agreement with cessation [24] .
Nine of the articles discussed considering tapering prior to cessation, with the evidence surrounding the potential for adverse drug withdrawal events provided as the main reason for this step. Abrupt cessation of many medications can cause symptoms due to a physiological withdrawal reaction [15] . Prevention of withdrawal symptoms is important not only from a patient comfort point of view, but also because some withdrawal symptoms mimic the original condition. If symptoms occur despite tapering, it can be concluded that they are most likely to be a return of the medical condition (tapering does not completely prevent withdrawal reactions) [72] .
It may be considered appropriate to trial discontinuation of medication to determine whether a medication is still providing a benefit to a patient [15, 73] . However, in the situation where the medication was beneficial, if it is stopped abruptly this may result in a rapid return of symptoms, significantly impacting the patient, their disease management and the patient-provider relationship. If the medication cannot be ceased due to return of the condition, tapering will also identify the minimal effective dose, reducing their overall ADR risk [74, 75] .
Finally, the thought of medication discontinuation can evoke fear in some patients, even in relationship to medications that are not commonly associated with withdrawal reactions [24] . Patients report feeling more comfortable with cessation (and more willing to trial cessation) if the medication is reduced gradually [76] .
Despite the knowledge that tapering helps to prevent withdrawal symptoms, the most effective regimens (i.e. how quickly to reduce the dose and by how much it should be reduced at a time) are mostly unknown [15, 16].
Step 5: monitoring, support and documentation Seven of the included articles reported the need for monitoring during and after medication withdrawal; two of these supplied references concerning the need for this, but the rationale for monitoring was to maximize patient adherence [39, 43] .
A limitation of some interventions to reduce inappropriate medication use is the lack of sustainability. Reductions in polypharmacy and inappropriate medication use achieved during the intervention period may be lost in the following months [7] . Although provision of monitoring (i.e. follow-up), support and documentation will be crucial for the long-term success of deprescribing, very little evidence exists to guide how they should be conducted [77] .
What monitoring is required, how often and how long the monitoring should continue for will depend on the medication but should be tailored to the individual patient. Symptom monitoring may be conducted over the telephone; however, most patients prefer a face-to-face consultation for at least the first follow-up after cessation [23] . There are circumstances, for example if the medication being withdrawn was involved in a drug-drug interaction, where additional monitoring may be required [10, 78] . Support, while intertwined with monitoring, is mentioned separately because it is highly valued by patients for the process of medication withdrawal [79] . Feeling supported may result from time spent with the healthcare professional. Other kinds of support may involve providing education on lifestyle measures (e.g. foods to avoid in order to reduce the need for proton pump inhibitor therapy in gastro-oesophageal reflux disease [80] ), advice on coping strategies (to reduce reliance on benzodiazepines [68] ) or referral to counselling services.
At the conclusion of the deprescribing process, the outcome should be documented, including whether the medication was ceased or the dose reduced (and if it was not ceased, why it was not ceased) as well as the process that was undertaken that led to this result. This documentation should minimize both medication errors and reinitiation of previously ceased medications [18, 19, 21, 81, 82] . Two of the included articles discussed communication with other healthcare professionals [15, 43] , while one specifically mentioned documentation in the form of updating the patient's medication list [41] . Where the documentation should occur (i.e. who is the keeper of the information) will be a challenge and may need to be tailored for different national contexts.
Previous 'deprescribing' trials
Four studies have been identified which could be considered as employing and testing a deprescribing process to determine outcomes, although only one of these identified itself as such [64, [83] [84] [85] . Details of these studies and how their methods compare with the patient-centred deprescribing process are shown in Supporting Information Table S2 .
The results of these studies provide further support to the recommendations contained within the patientcentred deprescribing process. Firstly, the patient and their GP should be engaged throughout deprescribing. These elements were contained in the two studies with the highest medication cessation rates [84, 85] , and lack of these elements was specifically identified by Williams et al. [64] as a major contributor to their limited success.
Patient acceptance of deprescribing between these four studies cannot be compared truly, because there were considerable differences in how this element was reported. The earliest two studies reported vastly different acceptance rates of 33% [64] and 82% [84] , which was, in fact, combined patient and GP acceptance. The fourth study had the highest participant acceptance rate (94%), although this may not be a true representation of the total population because invitation to attend the clinic specifically to review use of the target medication was likely to have self-selected patients who were more willing to trial deprescribing [85] . In addition, different medication classes were targeted, which may have influenced acceptance rates (Supporting Information Table S2 ). Differences in patient acceptance of medication cessation may also relate to the country in which the study was conducted, because medication-taking behaviour as well as beliefs about medications can vary depending on cultural background as well as country characteristics [86, 87] .
While the study by van Duijn et al. [85] had the greatest patient willingness to cease a medication, it also had the highest rate of reinitiation of medication, with 41% of ceased medications being restarted within 6 months. A much lower reinitiation rate of 2% was found in the study by Garfinkel and Mangin [84] . Different medications were ceased in the two studies, with one study involving the cessation of any medication determined to be inappropriate [84] and the other only antihypertensives and cholesterol-lowering medications [85] . It was reported that the reinitiation of antihypertensives and cholesterollowering medications was due to increases in blood pressure or cholesterol readings, but not necessarily to a level that warranted medication use [85] . They could not fully explore the reasons for this (hence the high reinitiation rate), but it may relate to difficulties in changing prescribing behaviour or the compulsion for GPs to 'act', with prescribing being a familiar and comfortable action [68, 88, 89] .
Future directions
Despite a comprehensive review of the literature, there is still a lack of an evidence base on which to conduct deprescribing. There is currently minimal interventiontype research to support the recommendations made, in particular those that relate to how to employ tapering and how monitoring and support should be provided. The next step in broadening the evidence to support deprescribing will be to test the developed patient-centred process to determine feasibility in a clinical setting.
Patient-centred deprescribing process
Deprescribing has the potential to improve clinical outcomes, but whether there is a real benefit (and what the risks are) can be determined only after development and testing of a systematic deprescribing process. Determination of the benefits in terms of mortality and morbidity will require large randomized controlled trials, requiring hundreds or even thousands of participants in each arm, so the conduct of these trials may, unfortunately, not be achievable.
Consideration should be given to how a deprescribing process can be integrated with other interventions to reduce IMU. Employing this deprescribing process as a population-wide intervention to reduce IMU may not be the most efficient or effective method. Interventions where reimbursement for commonly overused medications have been restricted to only a few medically warranted indications has shown great reductions in overall prescribing [90, 91] . While this type of intervention does not address how to cease the medication in patients already taking it, it could be paired with education on how to deprescribe the medication. For example, the Australian Department of Veterans Affairs funds a programme to improve quality use of medications, whereby targeted information sheets are sent to prescribers, pharmacists and patients. One of their interventions involved dissemination of an educational pamphlet, 'PPIs in GORD: reduce the dose -keep the benefits' [74] , which provided practical guidance on which patients are suitable for dose reductions and how to perform this; a 14.5% increase in lowdose PPI prescribing was observed after the intervention [92] . Additionally, an educational campaign on appropriate indications for benzodiazepine use in a public hospital resulted in a significant increase in attempted dose reduction in patients who had been taking a benzodiazepine before admission (23 vs. 47% pre-vs. postintervention, P < 0.01) [93] . Alternatively, a deprescribing process could be amalgamated with previously existing medication optimization programmes, such as the home medication reviews in Australia [94] . More thought and discussion will be required to determine how wide-scale deprescribing can be best achieved.
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